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Introduction 
The osteochondral defect is a classical model 
for a multiple-tissue problem[1]. Tissue 
engineering of either bone or cartilage imposes 
different demands on a scaffold concerning 
porosity, pore size and interconnectivity. 
Furthermore, local release of tissue-specific 
growth factors necessitates a tailored 
architecture. For the fabrication of an 
osteochondral scaffold with region-specific 
architecture, an advanced technique is 
required. 
Stereolithography is a rapid prototyping 
technique that allows for the creation of such 
3D polymer objects with well-defined 
architecture. Its working principle is the partial 
irradiation of a resin, causing a liquid-solid 
transition. By irradiating this resin by a 
computer-driven light source, a solid 3D object 
is constructed layer by layer. To make 
biodegradable polymers applicable in 
stereolithography, low-molecular weight 
polymers have to be functionalised with 
double bonds to enable photo-initiated 
crosslinking. 
 
Methods 
Star-shaped poly(D,L-lactide) (PDLLA) and 
poly(trimethylene carbonate) (PTMC) 
oligomers are synthesised by ring-opening 
polymerisation using stannous octoate as a 
catalyst. The number of arms was varied by the 
type of initiator used; the arm-length was 
varied by the ratio of monomer to initiator. 
These oligomers are reacted with methacryloyl 
chloride to yield methacrylate end-capped 
oligomers (macromers). Casted films of 
macromer are photo-crosslinked with UV-light 
(max intensity at 365nm) in the presence of the 
biocompatible photo-initiator[2] Irgacure 2959. 
Crosslinked films with varying irradiation 
times are characterised to gel content. 
For performing stereolithography, a 3-armed, 
liquid PTMC-oligomer (MW / arm = 200 
g/mol) was synthesised and end-capped with 
methacrylate groups. This macromer was 
mixed with camphorquinone (2% mol/mol 
end-group) as a photo-initiator and vitamin E 
(0.2 mmol/mol end-group) as an inhibitor, and 
applied as a solvent-free resin in an 
EnvisionTec Perfactory stereolithography 
apparatus (SLA). 
Results 
Oligomers were synthesised with a conversion 
of typically 99±1%, having molecular weights 
close to their intended value. Methacrylate 
end-capping was successfully performed with 
conversions of 90 up to 96%. Casted films of 
macromer containing photo-initiator were 
crosslinked to their final gel content (85-
100%) in 5 to 15 minutes. Crosslinked 
products were not mechanically tested but 
seem to have low tear strengths (particularly 
those with the shortest arms), which is a 
general problem for crosslinked polymers. 
Crosslinking rates decrease with increasing 
arm-length and number of arms per macromer. 
3D constructs were fabricated on the 
stereolithography apparatus using the PTMC-
based resin. The smallest details (50 μm) in the 
design are discernable in the constructs. 
 
 
3D parts constructed on the EnvisionTec 
SLA using the PTMC-based resin. 
 
Discussion and Conclusion 
Stereolithography is a promising technique for 
the fabrication of tissue engineering scaffolds. 
It is successfully applied to fabricate 3D 
structures of biodegradable polymer. When 
mechanical properties are improved, this 
technique can be used to fabricate functional 
scaffolds with well-defined architecture, 
suitable for tissue engineering of osteochondral 
defects. 
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